Role of the genetic polymorphisms in the 5'-flanking region for transcriptional regulation of the human CYP2E1 gene.
The human cytochrome P-4502E1 (CYP2E1) has been known to be that are associated with alcohol-related diseases and various cancers. Difference in susceptibility in enzyme induction of the CYP2E1 by environmental factors such as ethanol may be associated with the risk of these diseases. In the 5'-flanking region of the human CYP2E1 gene, there were tandem repeat polymorphism (CYP2E1*1C*,1D) and RsaI polymorphism (CYP2E1*5A*,5B), which have been reported to be related to these diseases. Thus, we focused relationship between these polymorphisms and transcriptional regulation. The aim of this study was to determine the role of these polymorphisms for the transcriptional regulation of the human CYP2E1 gene in general transcription and during enzyme induction. To determine the role of these polymorphisms, various constructs of the 5'-flanking region of the human CYP2E1 gene were prepared and transfected into HeLa cells and HepG2 cells treated or not with pyrazine, a well-known CYP2E1 inducer. The transcriptional activity of CYP2E1*1D was higher than that of CYP2E1*1C in HeLa cells. The -1,306 base pairs (bp) construct (-1,306 to +9) increased transcriptional activity compared with the 2.5 kb full-length construct. The suppressive effect of transcriptional activity by deletion of the region including CYP2E1*1C was greater than that by CYP2E1*1D in HeLa cells. The -580 bp construct (-580 to +9) decreased transcriptional activity compared with the -1,306 bp construct. The -1,306 bp construct also showed a similar tendency during pyrazine treatment. The region including the tandem repeat polymorphism was suggested to regulate transcription suppressively. Besides, it was speculated that the transcriptional activity of CYP2E1*1D was higher than that of CYP2E1*1C because transcriptional suppression of CYP2E1*1D was weaker than that of CYP2E1*1C. Also, it was confirmed that the region including RsaI polymorphism was associated with the promotion of transcription.